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ABSTRACT | This study aimed to evaluate the asso-
ciation between the presence of depressive symp-
toms and physical activity level (PAL) in patients with 
chronic kidney disease undergoing hemodialysis (HD). 
Cross-sectional study comprising 101 patients on HD, 
mean age 47.4±12.5 years. Sociodemographic data, 
economic, clinical, assessment of depressive symp-
toms (Beck Depression Scale − BDI), PAL (International 
Physical Activity Questionnaire − IPAQ), guidance for 
performing physical activity (PA) and time of HD. The 
prevalence of sedentary and depressive symptoms 
was 79.2% and 39.6%, respectively. Depressive symp-
toms were observed in 47.5% of sedentary patients 
(χ2=10.029, p=0.002), the ratio of prevalence of these 
symptoms five times higher in this group. 68.3% of pa-
tients on HD received no guidance for PA. Under 49 
months of hemodialysis treatment, 63.8% of sedentary 
(χ2=3.011, p=0.083) and 57.5% of patients with depres-
sive symptoms (χ2=0.100, p=0.752) already had these 
features. Although little is known about the relationship 
between depression and PA among patients undergo-
ing HD, this study found that depressive symptoms 
were more prevalent among inactive. The results of 
this study demonstrate that patients undergoing HD 
have low PAL, relative presence of depressive symp-
toms and high lack of guidance on PA.
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RESUMO | Este estudo objetivou avaliar a associação entre 
a presença de sintomas depressivos e o nível de atividade 
física (NAF) em pacientes renais crônicos submetidos à he-
modiálise (HD). Estudo transversal constituído por 101 pa-
cientes sob HD, com idade média de 47,4±12,5 anos. Foram 
coletados dados sociodemográficos, econômicos, clínicos, 
avaliação de sintomas depressivos (Escala de Depressão de 
Beck – BDI), NAF (Questionário Internacional de Atividade 
Física – IPAQ), orientação para realização da atividade físi-
ca (AF) e tempo de HD. A prevalência de sedentários e de 
sintomas depressivos foi 79,2% e 39,6%, respectivamente. 
Os sintomas depressivos foram observados em 47,5% dos 
pacientes sedentários (χ2=10,029, p=0,002), sendo a razão 
de prevalência desses sintomas 5 vezes maior nesse grupo. 
Dos pacientes sob HD, 68,3% não receberam orientação 
para a prática de AF. Abaixo de 49 meses de tratamento 
hemodialítico, 63,8% dos sedentários (χ2=3,011, p=0,083) e 
57,5% dos pacientes com sintomas depressivos (χ2=0,100, 
p=0,752) já apresentavam essas características. Embora 
pouco se conheça sobre a relação entre depressão e AF 
entre pacientes sob HD, o presente estudo verificou que os 
sintomas depressivos foram mais prevalentes entre os inati-
vos. Os resultados deste estudo demonstram também que 
pacientes submetidos à HD apresentam baixo NAF, relativa 
presença de sintomas depressivos e elevada ausência de 
orientação quanto à realização de AF.
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INTRODUCTION
Chronic kidney disease (CKD) is the slowly progres-
sive and irreversible loss of kidney function, in which 
the body fails to maintain the metabolic and hidro-
electrolyte balance1.
The number of patients with CKD, worldwide, 
has increased at an alarming rate, making it a public 
health problem2,3. According to the Brazilian Census 
of Dialysis4, performed in the period from 2000 to 
2011, the number of patients on hemodialysis (HD) 
rose from 42,695 to 91,314, and approximately 85% 
of the dialysis patients are covered up by the Sistema 
Único de Saúde (SUS).
Bonner et al.5 stated that individuals with CKD 
have symptoms which affect all systems of the body. 
Among these manifestations, cardiovascular diseases 
represent an important predictor of morbidity and 
mortality in these patients6. Besides this, the fatigue5, 
the advanced muscle loss7, the decreased functional 
capacity, the low exercise tolerance8, physical inac-
tivity and the depression2 are aggravating factors for 
patients with CKD.
The physical and psychological disorders are con-
ditions which induce patients undergoing HD into 
a sedentary lifestyle2. Johansen et al.9, using a three-
dimensional accelerometer, observed that the level 
of physical activity (LPA) was lower in these patients 
than in healthy sedentary subjects, presenting a 62% 
higher risk of death when compared to the non-sed-
entary ones10. This risk, according to Stack et al.11, was 
decreased to 33 or 29% in patients who would undergo 
physical exercises 3 to 5 times a week.
Depression is the most common psychiatric disor-
der in patients undergoing HD and its prevalence varies 
between 10 and 60%12. These patients experience mul-
tiple losses, including kidney and sexual function, time 
and mobility, in addition to having fear of death and 
depending on treatments13. However, as the physical as-
pects of the disease prevail12, the diagnosis of depression 
is not often performed13.
According to Condé et al.14, depressive symptoms 
favor lower adherence to physical exercises. In the long 
term, mental changes and inactivity contribute to low 
physical activity (PA) in dialysis patients15. Moreover, 
as demonstrated by Knight et al.16, the presence of de-
cline in physical function and mental health were inde-
pendent risk factors for mortality in HD patients, with 
the possibility of being more aggravating if both would 
come associated to each other.
Due to the relevance between the PAL and the pres-
ence of depressive symptoms (and the lack of studies 
associating them), the hypothesis of this research is that 
the presence of depressive symptoms is more prevalent 
among sedentary patients. The aim of this study was to 
evaluate the association between depressive symptoms 
and the PAL in CKD patients undergoing HD.
METODOLOGY
A cross-sectional study, conducted at the hemo-
dialysis clinic of the Santa Casa de Misericórdia, 
Recife (PE), in the period from July to December 
2012. After clarification, the volunteers gave their 
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ca de AF. Menos de 49 meses de tratamiento com hemodiálisis, 
63,8% de los sedentarios (χ2=3,011, p=0,083) y 57,5% de los pacien-
tes con síntomas depresivos (χ2=0,100, p=0,752) ya presentaban 
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consent for the participation in the study, accord-
ing to the Resolution No. 196/96 of the Conselho 
Nacional de Saúde. The study was approved by 
the Ethics Committee in Research (CAAE 
01259312.8.0000.5208-12).
The study included patients of both gender, in 
HD-like renal replacement therapy, aged between 
18 and 69 years of age and undergoing hemodialy-
sis for at least 6 months. Patients with neuromuscu-
loskeletal and cardiopulmonary impairments, being 
considered unfit to carry out PA, with uncorrected 
visual and/or auditory impairments, cognitive deficits 
which would prevent them from answering to ques-
tionnaires and/or in use of antidepressant medica-
tions, were excluded.
The sample size calculation was performed taking as 
a reference the existing 250 HD patients in the insti-
tution at the time of the assessment, being admitted a 
confidence level of 95% and using as event frequency 
(number of patients on HD treatment considered sed-
entary) the value of 80%17. Assuming a relative error of 
10%, the sample consisted of 96 patients. Adding 5% 
for possible losses, the final sample consisted of 101 
patients. The sample size calculation was performed 
through the EpiInfo software, version 3.4.3 from 2007.
Initially, sociodemographic and economic data, 
and guidance as to the practice of PA data were col-
lected; then, the short version of the International 
Physical Activity Questionnaire (IPAQ) and the Beck 
Depression Inventory (BDI) were applied.
The instruments were applied only once by a single 
properly trained examiner, in an interview during the 
HD session, being assured the confidentiality of 
the information. The data for the body mass index 
(BMI), the cause of renal failure and the time on HD 
were collected directly from the patients’ charts.
The economic classification adopted in this study 
was based on the Economic Classification Criterion 
of Brazil by the Brazilian Association of Research 
Companies (Associação Brasileira de Empresas de 
Pesquisa)18.
International Physical Activity Questionnaire 
To identify the PAL, the short form of the IPAQ was 
used. This questionnaire takes into account the last 
week, using as a reference the day of the interview, and 
contains questions about the frequency and duration of 
light, moderate and vigorous PA. For analysis purposes, 
the NAF was dichotomized19 in: active (very active and 
active IPAQ categories) and sedentary (sedentary and 
insufficiently active IPAQ categories.
Beck Depression Inventory 
To assess the presumptive diagnosis of depression, the 
BDI was used. This tool takes into account the last week 
and consists of 21 self-assessment questions with 4 al-
ternatives, whose point values  range from 0 to 3, total-
ing 0-63 points. For purposes of analysis, the presence 
of depressive symptoms was considered when the score 
was 17 points or more20.
STATISTICAL ANALYSIS
The data were presented by average±standard devia-
tion, absolute values  and percentages. Initially, the dis-
tribution of normality was performed through the 
Kolmogorov-Smirnov test. The unpaired Student’s 
t-test was used in order to compare the variables age, 
educational level, BMI and duration of HD between 
the active and sedentary groups. The Pearson χ2 test was 
used for the dichotomous variables PAL, depressive 
symptoms, orientation to the practice of PA and time 
of HD. The prevalence ratio for the presence of depres-
sive symptoms was calculated between the active and 
sedentary individuals. Due to the large variation in the 
time of HD, for a better representation of the sample, 
it was stratified on values  below and above the aver-
age obtained (49 months) and, then, it was performed 
the verification of the association between it, the PAL 
and the depressive symptoms. The data were analyzed 
using the SPSS software, version 18.0 (SPSS Inc., 
Chicago, IL), and considered significant with p<0.05.
RESULTS
Of the 250 patients in the clinic, 178 records available 
at the time of assessment were analyzed and, after veri-
fying the inclusion and exclusion criteria, 101 patients 
in a HD program participated in the study (Figure 1).
The average age and years of study of the patients 
were 47.4±12.5 years and 8.06±4.3 years of age, respec-
tively. The sample consisted of 55.4% male patients, 
56.4% with a partner and 70.3% belonging to Class “C” 
of the socioeconomic level. Regarding race, 16.8% of 
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them were white and 18.8% were black, most of them of 
a brownish color (64.4%). The most prevalent cause 
of renal failure was hypertension (55.4%).
Regarding the length of HD, the average duration 
of the treatment was 61.5±50.4 months and as for 
the guidelines for the practice of PA, 68.3% of the 
individuals reported they had not received guidance 
in the period.
The prevalence of sedentary individuals and the pres-
ence of depressive symptoms in the sample was 79.2% 
and 39.6%, respectively. Table 1 shows the sociodemo-
graphic, anthropometric and clinical characteristics of 
the active and sedentary groups.
Regarding the PAL and the presence of depressive 
symptoms, it was observed that among the physically 
active patients, 9.5% of them had depressive symptoms, 
against 47.5% of sedentary ones (χ2=10.029, p=0.002). 
The prevalence ratio between active and sedentary ones 
as for depressive symptoms was 4.99. As for the ori-
entation to the practice of PA, 72.5% of the sedentary 
individuals (χ2=3.111, p=0.078) reported not having re-
ceived guidance.
Using the average of 49 months duration for the 
HD treatment, it was observed that, under this period, 
63.8% of the sedentary (χ2=3.011, p=0.083) and 57.5% 
of those with depressive symptoms (χ2=0.100, p = 0.752) 
already had such characteristics during this period.
DISCUSSION
The results of this study indicate a high prevalence of 
physical inactivity and a relative presence of depres-
sive symptoms among patients undergoing HD. The 
presence of depressive symptoms was higher among 
inactive ones, with a five times higher prevalence ratio 
in this group. Regarding the practice of PA, 68.3% of 
them reported having received no guidance for such 
and, in a period under 49 months of HD, more than 
half of the sedentary patients and of patients with de-
pressive symptoms already featured these characteris-
tics in this period.
The results of this study demonstrated a high preva-
lence of sedentary patients, which, according Zamojska 
et al.15, is a common feature of HD patients, possibly 
due to the loss of strength, muscle atrophy and im-
paired muscle fibers. Belik et al.8 and Medina et al.21 
rated the PAL of HD patients using the IPAQ and ob-
served a prevalence of 74.5% and 72.3%, respectively, of 
sedentary and insufficiently active individuals. Although 
the studies have used other instruments5,9,15 for the as-
sessment of the PAL, the results obtained corroborate 
the low PAL found in this study.
The conditions which lead patients to depres-
sion involve physiological and psychological as-
pects of treatment22, such as HD dependence, fear 
of death and physical complications of the disease23. 
NMED: neuromusculoskeletal disorders; CVD: cardiovascular disorders; VI: visually impaired; 
CD: cognitive deficit
Figure 1. Flowchart of the participants in the study
Excluded
(69)
Age (28)
NMED (24)
CVD (2)
VI (9)
CD (6)
Excluded
(8)
Opted not to 
participate (8)
Medical charts 
assessed
n=178
Elegible
n=109
Included
n=101
Table 1. Sociodemographic, anthropometric and clinical data of the active 
and sedentary groups
Variables
Active IPAQs 
(n=21)
Sedentary IPAQs 
(n=80)
p-value
Sociodemographic and 
anthropometric
Age 45±11.2 48±12.8 0.325
School education (years) 8.8±3.5 7.9±4.5 0.372
BMI (kg/m²) 22.5±5.3 23.7±3.8 0.280
Clinical
HDT (months) 72.1±49.2 58.7±50.6 0.278
Orientation for PA
Yes 10 (47.6%) 22 (27.5%) 0.078
No 11 (52.4%) 58 (72.5%)
Depressive symptoms
With symptoms 2 (9.5%) 38 (47.5%)* 0.002
Without symptoms 19 (90.5%) 42 (52.5%)
The data were expressed in mean±standard-deviation, absolute value and percentage. 
IPAQ: International Physical Activity Questionnaire; IMC: índice de massa corporal; HDT: hemo-
dialysis time; PA: physical activity 
Significance p<0.05; *χ2=10.029; Prevalence Ratio (PR)=4.99
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Castro et al.24 found a prevalence of depressive symp-
toms similar to those obtained in this study; however, 
other studies using BDI25,26 found different preva-
lence, possibly because of different characteristics 
of the studied population, the assessment methods27 
and the cutoff point of the BDI.
In the general population, depression is related 
to physical inactivity28, but little is known about its 
occurrence among patients undergoing HD. This 
study showed that depressive symptoms were more 
prevalent in the sedentary group. Although this 
study has not assessed the quality of life, Medina 
et al.21 found significantly lower values  on the items 
of emotional well-being and emotional function of 
the KDQOL-SF among the sedentary, when com-
pared to very active patients from the IPAQ, de-
noting the emotional impairment of quality of life 
among the sedentary. The inclusion of an instru-
ment to detect depressive symptoms may contribute 
to the greater understanding of the changes among 
the PAL of these patients.
This study found that a high number of patients 
received no guidance on the practice of PA, like in 
the study by Painter et al.29. While 98.6% of U.S.A. 
nephrologists who were present at the Meeting 
of the American Society of Nephrology in 2001 
have recognized the benefits of PA, only 28.5% 
were prescribing exercises to their patients30, which 
draws attention to the investigation of the reasons 
why this prescription or referral for the practice of 
PA is not being properly considered. Studies have 
shown the benefits of PA on the relief of depres-
sive and psychological well-being symptoms31,32, 
with reduction of the BDI score after a program 
of intra-dialysis aerobic exercises in patients un-
dergoing HD33, as well as the Brazilian Society 
of Nephrology itself recommends the practice of 
regular physical activity as a non-pharmacological 
measure for the control of CKD34.
It was observed, in this study, that most part of the 
sedentary consisted of subjects who used to be inactive 
before the four years of treatment. Regarding the de-
pressive symptoms, most of the participants had them 
prior to this period. Kurella et al.35 reported that the 
PAL decreases sharply with the start of the dialysis 
and continues decreasing over time, especially in older 
age groups. The reasons why the patients evaluated in 
this study presented to be sedentary, or were already 
sedentary before HD, are unknown; however, these 
numbers draw attention. Given the relative prevalence 
of depressive symptoms in the sample evaluated, it is 
believed that, like Watnick et al.36, the possible reasons 
for depression at the start of the dialysis were changes 
in lifestyle and the losses caused by dialysis, such as 
the social role, independence and bodily functions. 
However, since the reasons were not investigated, it is 
suggested that further studies addressing these aspects 
are carried out.
This paper presented as a limitation the need to 
use instruments which assess the quality of life, espe-
cially the characteristics of the disease and its impact, 
and link it to the PAL and the presence of depres-
sive symptoms. Thus, it is suggested that studies which 
may elucidate the different aspects of life of patients 
undergoing HD are continued.
The present study demonstrated the existence of 
high prevalence of physical inactivity and the relative 
presence of depressive symptoms in HD patients, in-
dicating a need for a more comprehensive evaluation 
of these patients. Physical inactivity should especially 
be avoided in these patients and it should be pre-
scribed by specialized physical therapists in the area, 
in order to ensure the quality of life throughout the 
hemodialysis process.
CONCLUSION
The results of this study demonstrated that patients 
with CKD undergoing HD have low PAL and present 
depressive symptoms, I addition to an elevated absence 
of guidance as to the realization of PA.
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